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UM GRANT TO STUDY POLLUTION EFFECTS 
ON HUMAN IMMUNE SYSTEM
MISSOULA -
Dendritic cells look like something that escaped from a 1950s horror movie -  gooey 
monsters with grasping tentacles that sprout in every direction.
They may look creepy, but University of Montana researcher David Shepherd says they 
are among our best friends. In fact, without these specialized white blood cells our immune 
systems would be paralyzed in the face of foreign invaders.
“The reason they are shaped like that is that it helps them grab onto harmful pathogens 
or microorganisms that cause infectious diseases,” said Shepherd, an assistant professor in 
UM’s Department of Biomedical and Pharmaceutical Sciences. “They grab onto them and 
destroy them. They eat them.”
However, these beneficial little monsters may be getting harmed by environmental 
pollutants — things like polychlorinated biphenyls (PCBs) and dioxin -- which suppress the 
immune system and compromise human health. Shepherd’s UM lab has landed a five-year,
$1.6 million grant from the National Institutes of Health to study the issue.
“We know the immune responses generated by dendritic cells are highly suppressed
-more-
when exposed to these pollutants,” he said. “So we are trying to understand how that happens. 
Why do these chemicals specifically reduce our ability to fight off infection? What mechanisms 
are making our immune systems weaker?”
Shepherd said most of the harmful chemicals they study are industrial byproducts that 
can persist in the environment for 10 years or more. He said the grant will help his lab 
evaluate the health effects of exposure to these types of chemicals and potentially find ways to 
bolster the immune system to help people fight off infectious diseases or cancer.
But there is a flip side. Sometimes the immune system becomes hyperactive, which can 
lead to autoimmune diseases and allergies. Shepherd said the pollutants they study contain 
chemicals that could be used to purposefully knock down overactive immune systems, 
bolstering the health of people with such disorders.
“So we are coming at this from two different directions,” he said.
In the lab, Shepherd and his team of highly trained researchers grow dendritic cells in 
culture, expose them to various environmental toxins and study the results. They examine the 
immune system primarily in mice, injecting the rodents with a protein that doesn’t make the 
animals sick but models an immune response just as if it were an infectious disease.
Shepherd said he has five scientists working in his lab now, and the new grant will 
allow him to hire two more — adding to the explosion of research already taking place in UM’s 
College of Health Professions and Biomedical Sciences.
That college’s Skagg’s School of Pharmacy now ranks No. 4 out of 92 pharmacy schools 
nationally for gamering research funding when number of faculty members is considered. The
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school is No. 7 in total research funding from the federal government and other sources. 
Shepherd works in the school’s Center for Environmental Health Sciences.
He said his lab also studies dietary supplements and ‘nutraceuticals’.
“We are currently looking at the ability of echinacea and ginseng to modify the immune 
system,” he said. “So we aren’t always suppressing the immune system, we also want to see if 
we can boost it as well.”
Shepherd said it’s nice to work among the highly talented collection of biomedical 
researchers at UM.
“The resources here are plentiful, and that was critical for us to get this grant,” he said. 
“There are so many people that have done the legwork here to set the stage for researchers like 
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